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(54) Title: MINICAPSULE FORMULATIONS 



CD (57) Abstract: A formulation comprises a plurality of seamless minicapsules, the minicapsules having a diameter of from 0.5 mm 
to 5 mm, the minicapsules having a core containing an active entity and an encapsulating body, the active entity being in the form of 
any one or more of: a microcmulsion, a nanocmulsion, a self-emulsifying delivery system, a self-microcmulsifying delivery system, 
a biostable perflurocarbon formulation, a complex with cyclodextrin (and the like), liposomes, hydrogel, lymphatic targeted delivery 
system, liquid bi-layers, an aqueous System, wax, emzaloid, and natural plant extract. 



o 



f 



WO 2006/035416 



PCT/IE2005/000104 



1 

"Minicapsule Formulations" 

Field of the Invention 

5 The present invention relates to formulations utilising seamless minicapsule or 
minispheres, to enhance the formulation of and bioavailability of pharmaceutical and 
nutritional actives, including small molecules, biopharmaceuticals, veterinary 
actives, vaccines, immunotherapeutics, biotechnicals and nutritionals which are 
intended for oral, rectal, vaginal, intrauterine, nasal or pulmonary administration. 

10 

The advantages of controlled/sustained/pulsatile pharmaceutical or nutritional 
administration are well known. They ensure that better disease management through 
controlling the concentration of active that is present in the intestine or plasma at any 
time to that required for optimal therapeutic or nutritional benefit. Controlled release 
15 ensures both that the concentration is neither at a low sub-therapeutic nor a high 
toxic level. Also, pulsatile release format mimics the administration of drugs at 
different time points without the need for several administrations. Controlled release 
reduces irritation to the gastrointestinal membranes. 

20 This invention is directed towards providing minicapsule formulations of ingredients 
which have heretofore proved very difficult to formulate. 

Statements of Invention 

25 According to the invention there is provided a formulation comprising a plurality of 
seamless minicapsules, having a diameter of from 0.5 mm to 5 mm the minicapsules 
having a core containing an active entity and an encapsulating body, the active entity 
being in the form of any one or more of:- 
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a microemulsion, 
a nanoemulsion, 
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a self-emulsifying delivery system, 
a self-microemulsifying delivery system, 
a biostable perflurocarbon formulation, 
a complex with cyclodextrin (and the like), 
liposomes, 
hydrogel, 

lymphatic targeted delivery system, 
liquid bi-layers, 
wax, 

an aqueous system, 
emzaloid, 

a natural plant extract. 

In one embodiment at least some of the minicapsules have at least one coating to 
15 control the time and/or location of the release of the active entity. 

The coated seamless minicapsules may have a diameter of from 0.5 mm to 5.0 
mm, from 1.2 mm to 2.0 mm, 1.4 mm to 1.8 mm. 

20 In one embodiment at least one coating is an immediate release coating. At least 

one coating may be a sustained release coating. The coating may comprise a 
sustained release and an immediate release coating. At least one coating may be 
an enteric coating. At least one coating may be a bioadhesive coating. The 
bioadhesive coating may be a mucoadhesive coating. 

25 

In one embodiment the minicapsule comprises a buffer layer. 

The minicapsule may be formed from a core solution containing an active 
ingredient, and an encapsulating solution which forms, on setting, the 
30 encapsulating medium. The encapsulating solution may contain an active 

ingredient. The active ingredient contained in the encapsulating solution may be 
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the same as the active ingredient in the core solution. Alternatively the active 
ingredient contained in the encapsulating solution is different from the active 
ingredient in the core solution. The active ingredient contained in the 
encapsulating solution may be in a micronised or nanonized particle form. 

5 

In one embodiment the minicapsule is formed from a solution containing the 
encapsulating medium and an active ingredient. 

In one case the active ingredient contained in the encapsulating solution is in a 
10 micronised or nanonized particle form. 

In one embodiment the formulation comprises at least two different populations 
of minicapsules. One population of minicapsules may comprise minicapsules 
with one rate-controlling coating and another population of minicapsules 

15 comprises minicapsules with a second rate-controlling coating. One population 
of minicapsules may have an immediate release coating and the other population 
of minicapsules has a sustained or controlled release coating. One population of 
minicapsules may not have a coating. Alternatively or additionally one 
population of minicapsules contains a first active ingredient and another 

20 population of minicapsules contains a second active ingredient. 

In one respect the formulation comprises a capsule containing a plurality of 
minicapsules. The capsule may contain another entity. The other entity may be 
in a liquid, powder, solid, semi-solid or gaseous form. The other entity may 
25 comprise an active entity. 

In another aspect a formulation comprises a tablet or pellet containing a plurality 
of minicapsules. The tablet or pellet may contain another entity. The other 
entity may be an active entity. 
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In another aspect there is provided a formulation comprising a plurality of 
seamless minicapsules, the minicapsules having:- 

(i) a core containing an active entity, the active entity being 

5 

• solubilised in an acceptable solvent, 

• in a liquid phase, 

• in a solid form, and/or 

• in a semi-solid form 

10 and 

. (ii) an encapsulating medium (body) 

• the seamless minicapsules having a diameter of from 
15 0.5mm to 5.0mm. 

In another aspect the invention provides a formulation comprising a plurality of 
seamless minicapsules, the minicapsules containing an active entity in a solid and/or 
semi-solid form and an encapsulating medium, the seamless minicapsules having a 

20 diameter of from 0.5 mm to 5 mm. In the invention a the powder/solid material is 
initially dissolved/suspended in a liquid phase (e.g. gelatin). On cooling/hardening of 
the liquid phase, the solid material comes out of solution and is present as a solid in 
the hardened core. This type of formulation would generally comprise of a non- 
layered gelatin microcapsule core coated with an appropriate polymer. Such a 

25 formulation would be suitable for nanoparticle formulations. 



• Nanoparticles (particles less than 800nm in size that are said to be taken up 
intact from the GIT) could be formulated as a solid core by initially 
dissolving the particles in gelatin before cooling (as described above). 
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• PEG- coated nanoparticles - solid core formulated in a similar manner to that 
of the nanoparticles. PEG-coated nanoparticles are capable of targeting 
specific tumours. 

5 At least some of the minicapsules may have at least one coating to control the 

time and/or location of the release of the active entity. The coated seamless 
minicapsules have a diameter of from 0.5 mm to 5.0 mm, 1 .2 mm to 2.0 mm, 1.4 
mm to 1.8 mm. 

10 In one embodiment at least one coating is an immediate release coating and/or a 
sustained release coating, and/or a sustained release and an immediate release 
coating, and/or an enteric coating and/or a bioadhesive coating such as a 
mucoadhesive coating. 

15 In one embodiment at least some of the minicapsules comprises a buff er layer. 

In one arrangement the minicapsule is formed from a core solution containing an 
active ingredient, and an encapsulating solution which forms, on setting, the 
encapsulating medium. The encapsulating solution may contain an active 
20 ingredient. The active ingredient contained in the encapsulating solution may be 
the same as or different from the active ingredient in the core solution. The 
active ingredient contained in the encapsulating solution may be in a micronised 
or nanonized particle form. 

25 In another embodiment the minicapsule is formed form a solution containing the 
encapsulating medium and an active ingredient. The active ingredient contained 
in the encapsulating solution is in a micronised or nanonized particle form. 

In one embodiment the formulation comprises at least two different populations 
30 of minicapsules. One population of minicapsules may comprise minicapsules 
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with one rate-controlling coating and another population of minicapsules 
comprises minicapsules with a second rate-controlling coating. One population 
of minicapsules may have an immediate release coating and the other population 
of minicapsules has a sustained or controlled release coating. One population of 
5 minicapsules may not have a coating. One population of minicapsules may 

contain a first active ingredient and another population of minicapsules may 
contain a second active ingredient. 

In one aspect the formulation comprises a capsule containing a plurality of 
10 minicapsules. The capsule may contain another entity. The other entity may be 
in a liquid, powder, solid, semi-solid or gaseous form. The other entity may 
comprise an active entity. 

In another embodiment the formulation comprises a tablet or pellet containing a 
15 plurality of minicapsules. The tablet or pellet may contain another entity. The 

other entity may be an active entity. 

The invention further provides a formulation comprising a plurality of seamless 
minicapsules, at least some of the minicapsules comprising a plurality of 

20 particles containing an active entity dispersed in an encapsulating body, the 
seamless minicapsules having a diameter of from 0.5 mm to 5 mm. At least 
some of the minicapsules have at least one coating to control the time and/or 
location of the release of the active entity. The coated seamless minicapsules 
have a diameter of from 0.5 mm to 5.0 mm, from 1.2 mm to 2.0 mm, from 1.4 

25 mm to 1.8 mm. 

At least one coating may be an immediate release coating, and/or a sustained 
release coating, and/or a sustained release and an immediate release coating, 
and/or an enteric coating, and/or a bioadhesive coating such as a mucoadhesive 
30 coating. 
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The minicapsule may be formed from a solution containing the encapsulating 
medium and an active ingredient. The active ingredient contained in the 
encapsulating medium may be in a micronised or nanonized particle form. 

5 The formulation may comprise at least two different populations of 
minicapsules. One population of minicapsules may comprise minicapsules with 
one rate-controlling coating and another population of minicapsules comprises 
minicapsules with a second rate-controlling coating. One population of 
minicapsules may have an immediate release coating and the other population of 

10 minicapsules has a sustained or controlled release coating. One population may 
not have any rate-controlling coating. One population of minicapsules may 
contain a first active ingredient and another population of minicapsules may 
contain a second active ingredient. 

15 The formulation may comprise a capsule containing a plurality of minicapsules. 

The capsule may contain another entity. The other entity may be in a liquid, 
powder, solid, semi-solid or gaseous form. The other entity may comprise an 
active entity. 

20 The formulation may comprise a tablet or pellet containing a plurality of 

minicapsules. The tablet or pellet may contain another entity. The other entity 
may be an active entity. 

The invention also provides a formulation comprising a plurality of seamless 
25 minicapsules having at least two populations selected fromr- 

a first minicapsule population in which the minicapsules comprise a core 
containing an active ingredient and an encapsulating medium, the 
minicapsules having a diameter of from 0.5 mm to 5 mm; 
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a second minicapsule population in which the minicapsules comprise a 
plurality of particles containing an active entity dispersed in an 
encapsulating medium, the minicapsules having a diameter of from 0.5 
mm to 5 mm; and 

5 

a third micro or mini particles population in which the minicapsules 
comprise an inert core and at least one layer around the core, the layer 
containing an active ingredient. 

10 In one embodiment of the various aspects of the invention at least some of the 
minicapsules are provided with a bioadhesive such as a mucoadhesive. 

The bioadhesive may comprise from 0% to 1 0% by weight of one or more of the 
following polymer classes:- polyacrylates; polyanhydrides; chitosans; carbopols; 
15 cellulose; methylcellulose; methylated deoxycellulose (m-doc™), lectins. 

The bioadhesive may comprise from 0% to 10% by weight of one or more of the 
following thiolated or otherwise derivatised polymers:- polyacrylates; 
polyanhydrides; chitosans; carbopols; cellulose; methylcellulose; methylated 
20 deoxycellulose (m-doc™), lectins. 

The bioadhesive may comprise a coating. Alternatively or additionally the 
bioadhesive is incorporated into a part or layer of the minicapsule such as into 
the rate-controlling layer and/or into the encapsulating medium. 

25 

In another embodiment at least some of the minicapsules have a layer such as an 
outer layer which is divided into at least two parts. The parts may be of the 
same or different composition. 
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